Pathology-related medical malpractice claims frequently concern fine-needle aspirations (FNAs) of breast lesions, and diagnostic errors have been attributed in part to the inadequacy of the specimens. Cytologic criteria for adequate FNA specimens, specifically in cases without malignancy, have not been clearly defined.
Pathology-related medical malpractice claims frequently concern fine-needle aspirations (FNAs) of breast lesions, and diagnostic errors have been attributed in part to the inadequacy of the specimens. Cytologic criteria for adequate FNA specimens, specifically in cases without malignancy, have not been clearly defined.
From January 1988, to August 1995, 669 ultrasonographicguided FNAs of nonpalpable, solid breast lesions with subsequent histologic examination were performed at our institution. From these, 54 cases with cytologic diagnoses of insufficient or nonspecific benign findings were identified. All aspirates were reviewed, and the number and size of the epithelial cell groups were quantitated in each case. By using criteria for adequate aspirates of palpable breast lesions (six or more epithelial cell groups per case with a minimum of 5-10 cells per group), 23 of the 54 aspirates were deemed inadequate and 31 adequate. Eleven (48%) of the inadequate aspirates and 17 (55%) of the adequate aspirates were from histologically confirmed carcinomas (ductal carcinoma in situ, 6; invasive carcinoma, 22, of which 12 were ductal, 7, lobular, and 3, mixed ductal and lobular). For the mammographic diagnoses "probably benign," "indeterminate," and "suggestive of malignancy or malignant," the probability of malignancy in aspirates of adequate cellularity (eg, > 6 epithelial groups) was 9%, 40%, and 93%, respectively.
These findings indicate that a significant proportion of breast aspirates still may yield false-negative results despite adequate to high cellularity. Although a definition of adequacy based on cellularity is useful in reducing false-negative results, cellularity alone cannot be relied on in the management of nonpalpable lesions. For mammographic findings that are indeterminate or suggestive of malignancy or malignant, nonspecific FNA findings should be followed by core or excisional biopsy to exclude carcinoma. (Key words: Fine-needle aspiration of breast; Nonpalpable breast lesions; Ultrasonographic-guided aspiration of breast; FNA specimen adequacy) Am J Clin Pathol 1997;108:13-18.
In a recent review of pathology-related medical malpractice claims, 10% of the cases concerned diagnoses made from fine-needle aspiration (FNA) of breast lesions, and, in many cases, these diagnostic errors were the result of inadequate FNA specimens. 1 Because diagnoses given based on findings from breast aspirates frequently dictate subsequent patient management, it is clear that evaluation of the adequacy of such specimens is crucial.
Pathologists agree that the adequacy of breast aspirates is influenced by a variety of factors, such as clinical findings, lesion type, and specimen procurement, and, therefore, cannot be evaluated solely on the basis of cytologic findings. Nevertheless, in daily practice, cytologic parameters such as the degree of specimen cellularity traditionally have been considered when assessing the adequacy of a specimen for interpretation. Specific cytologic criteria for FNA specimen adequacy, however, have not been clearly defined and vary among different authors in the number and type of cells, the number of slides, and the number of needle passes required. Some authors require the presence of at least three to six well-visualized and preserved epithelial cell groups per slide or case. 2, 3 Some require a minimum of six groups of ductal cells in addition to bipolar naked nuclei to consider a breast FNA specimen adequate. 4 Others specify that the epithelial cells be present on more than one slide 5 and be obtained from a minimum of three to four needle passes. 6 These criteria, however, have not been extensively tested and pertain predominantly to palpable lesions.
We attempted to determine the significance of cellularity in the assessment of adequacy of FNA specimens obtained from nonpalpable breast lesions under u l t r a s o n o g r a p h i c g u i d a n c e a n d , consequently, whether cytologic criteria for specimen adequacy can be defined.
MATERIALS AND METHODS
From January 1988, to August 1995, 669 ultrasonographic-guided FNAs of nonpalpable breast lesions, with subsequent histologic examination were performed by radiologists at The University of Texas M. D. Anderson Cancer Center (Houston). Fifty-five of these aspirates were insufficient or showed nonspecific benign findings (eg, other than fibroadenoma, cyst, fat necrosis). These 55 aspirates constitute the cases of this retrospective study.
For FNA, lesions were localized using a high-frequency, handheld, linear-array transducer. Two to four needle passes, using 20-or 22-gauge needles were subsequently performed in each case under continuous real-time ultrasonographic guidance. Direct smears with or without cytospin preparations were Papanicolaou stained for immediate cytologic assessment. Histologic confirmation of the lesions was available in all cases in the form of core or excisional biopsy or mastectomy.
For the purposes of this study, all aspirates were reviewed and evaluated on the presence or absence of epithelial cells and cell groups. The number and size of epithelial cell groups were quantitated in each case, and specimens were subclassified into groups with no epithelial cells, 1 to 5 epithelial cell groups, 6 to 19 epithelial cell groups, and 20 or more epithelial cell groups. The cases were then categorized as adequate or insufficient for diagnosis using previously proposed criteria 3 for determining specimen adequacy of palpable breast lesions (6 epithelial cell groups per case with a minimum 5-10 cells per group). Cytologic findings were then correlated with the m a m m ographic appearance of the lesions and with corresponding histologic diagnoses.
Statistical analysis of the relationship between lesion size and the cellularity of the FNA specimens was assessed using ordinal logistic regression (SAS procedure logist).
7

RESULTS
All FNA specimens included in the study were from women (mean age, 48 years; range, 25-78 years).
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The mean size of lesions as determined from mammograms was 1.4 cm (range, 0.4-4.0 cm).
Of the 55 aspirates studied, 54 were categorized as inadequate (23 cases) or adequate with nonspecific benign findings (31 cases); one case contained groups of highly atypical epithelial cells suggestive of carcinoma and was therefore eliminated from the study. Twenty-eight (52%) of the 54 aspirates were from lesions with corresponding malignant histologic findings, and 26 aspirates (48%) were from lesions that proved to be benign. Of the insufficient and adequate aspirates, histologic traits of malignancy were found in 48% and 55% of cases, respectively (Table 1) .
Mammographic, Cytologic, and Histologic Findings of the 28 Malignant Lesions
Diagnoses made from findings on mammograms for the 28 malignant lesions included "probably benign" (2 cases), "indeterminate" (5 cases) and "suspicious or malignant" (21 cases). Most were solid mass lesions (25 cases), with two cases described as calcifications with distortion and one case described as distortion only. These lesions ranged in size from 0.5 to 3.0 cm (mean, 1.3 cm). The FNA smears revealed no epithelial cells in 7 cases, 1 to 5 epithelial cell groups in 4 cases, 6 to 19 epithelial cell groups in 5 cases, and 20 or more epithelial cell groups in 12 cases (Table 2) .
No statistically significant relationship was found between specimen cellularity and lesion size because all these lesions were of similar size. Twelve (43%) of the 28 cases not only met the criteria for specimen adequacy, but also were highly cellular specimens with 20 or more epithelial cell groups per case. Two specimens that had malignant histologic findings were from patients whose lesions had been diagnosed as probably benign on the basis of mammographic findings. These patients then underwent surgical biopsy, probably because findings from the FNA were nonspecific and did not confirm the benign findings from mammography. Aspirates from one of these lesions had adequate cellularity (6 or more epithelial cell groups of 5-10 cells each).
Histologic analysis revealed that 22 (78%) of the 28 malignant lesions were invasive carcinomas (ductal, 12; lobular, 7; mixed ductal and lobular types, 3) and 6 (21%) were in situ ductal lesions. Aspirates from 15 (68%) of the 22 invasive lesions and 2 (33%) of the 6 in situ ductal lesions were regarded as being of adequate cellularity ( The mammographic, cytologic, and histologic findings of the 26 benign lesions are summarized in Table 4 .
cases. Statistical analysis showed that the size of the benign lesions was significant (P = .025) in terms of the cellularity obtained on aspiration. Lesions smaller than 1.0 cm, 1.0 to 2.2 cm, and larger than 2.2 cm most often yielded aspirates that had no epithelial cells, 6 to 19 epithelial cell groups, and 20 or more epithelial cell groups, respectively. Histologic analysis showed that 50% of the benign lesions were fibroadenomas, nine had fibrocystic changes, three were radial sclerosing lesions, and one was a papilloma. 
Probability of Cancer in Nonpalpable Breast Lesions With Benign Adequately Cellular Aspirates as Predicted Front Mammographic Findings
Aspirates from 31 lesions were of adequate cellularity containing 6 or more epithelial cell groups with at least 5 to 10 cells per group. Given mammographic diagnoses of probably benign, indeterminate, and suggestive of malignancy or malignant, the probability of malignancy despite benign FNA findings was 9%, 40%, and 93%, respectively (Table 5 ).
DISCUSSION
The accuracy of diagnoses based on findings from FNA of the breast depends on many factors. Of primary importance is obtaining an adequate specimen. 4 ' 8 '
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Specific cytologic criteria for FNA specimens that qualify as adequate, however, have not been clearly defined. When such criteria have been used, their reliability has not been tested. In aspirates of malignant lesions, in particular, insufficient cellularity is regarded as a major component of false-negative diagnoses. The findings from this study indicate that a significant proportion of breast aspirates still may lead to false-negative diagnoses despite having adequate to high cellularity. Therefore, cellularity alone cannot be used as an indicator of adequate FNA sampling. The main advantage of having smears of adequate cellularity (eg, more than 6 epithelial cell groups), however, is a reduction of the number of false-negative cases, although at the expense of increasing the number of insufficient samples in breast aspirates. Therefore, defining an adequate sample as one with 6 groups is, in our opinion, an acceptable compromise in the assessment of FNA of nonpalpable breast lesions.
For palpation-guided FNAs of malignant breast masses, the absence of malignant cells and the presence of benign elements only are largely attributed to missampling. In contrast, negative findings from aspirates of malignant lesions that are obtained under imaging guidance are usually attributed to inherent characteristics of the lesions. Small size and specific histologic type (eg, lobular, tubular, and lowgrade lesions) are known factors that contribute to false-negative results. 10 Moreover, the growth pattern of these tumors, especially in their early stages (eg, neoplastic cells interspersed among residual benign epithelial elements), coupled with changes, such as sclerosis, that are induced in the surrounding stroma will result in aspirates with large numbers of residual benign ductal elements and few or no malignant cells. In our series, five of the seven invasive lobular carcinomas yielded aspirates that contained only benign ductal elements and were adequately cellular. These findings reemphasize that the presence of benign ductal elements, even in copious quantities, in aspirates of breast lesions still does not exclude the presence of an underlying malignant process.
The degree of specimen cellularity could not be attributed to variation in lesion size in cases of malignant lesions because all were of similar size. However, in the benign lesions, there was a statistically significant relationship between the cellularity of the FNA specimen and the size of the lesion from which it was extracted, with larger lesions being associated with aspirates of higher cellularity. This may be attributed to the greater potential for needle motion in a large lesion as opposed to a small lesion, which facilitates the aspiration of increased numbers of cells.
Certain histologic types of breast carcinomas may predominate among nonpalpable lesions. A recent review of several series showed that ductal carcinomas in situ occur in 30% of nonpalpable breast malignancies. 11 Invasive lobular and tubular carcinomas also have been seen in higher proportions of patients who had nonpalpable rather than palpable lesions. 10 The higher frequency of these lesions coupled with their associated known diagnostic failure rate on FNA indicates that a significant proportion of aspirates found to be negative for malignancy, including those with benign epithelial elements only, may derive from one of these types of lesions. In our study, invasive lobular carcinoma accounted for 32% of the invasive neoplasms, approximately three times the expected proportion of lobular neoplasms. 12 Ductal carcinoma in situ represented 21% of the malignant lesions.
Misinterpretation of cytologic findings and misdirected sampling long have been identified as major contributors to incorrect diagnoses. 13 In this series, interpretation error was identified in only 1 of 55 cases. The number of malignant epithelial fragments in this case, however, was insufficient to classify the lesion definitively. The atypia, particularly in the presence of numerous benign epithelial elements, may have been believed to represent reactive change.
Needle placement at or within the lesion was assessed at the time of FNA. Because the technique of ultrasonographic-guided FNA was still evolving (93) 1 (7) 'Defined as 6 or more epithelial cell groups with at least 5 to 10 cells per group. Data are given as number (percentage).
during the period in which cases included in this study were acquired, the manner in which the accuracy of needle placement was assessed varied among radiologists who performed the procedures. Some assessed the accuracy visually without documenting it radiographically. Some regarded needle placement as accurate when the needle was at the site of the lesion, and others demanded visualization of the needle within the lesion and radiographic documentation of the needle in this location. Although needle placement was regarded as accurate at the time all these FNAs were done, review of available sonograms from 16 of the 28 cases of malignant lesions confirmed that needles had been placed within the lesion in only 11 cases. To improve the yield of cells for diagnosis, we currently recommend that the placement of the needle be documented on videotape throughout the FNA procedure and not only at the time of needle localization. Whether this type of documentation, as opposed to those used previously, will improve FNA results has yet to be determined. For example, in the case illustrated in the Figure, needle placement was documented within the lesion throughout the FNA. The aspirate obtained was highly cellular, comprising more than 20 epithelial cell groups. One would therefore be tempted to interpret this aspirate as being an adequate specimen, yet the FNA results were falsely negative.
Lesions with aspirates of adequate cellularity regarded as probably benign on the basis of mammographic findings had a low probability of being malignant (9%) compared with lesions regarded as indeterminate (40%) or suggestive of malignancy or malignant (93%). These findings parallel those of larger series reported in the radiology literature 14 and suggest that patients with lesions yielding aspirates with nonspecific benign findings, but that have previous mammographic ie Breast Lesions Fine-needle aspirate from a 69-year-old woman with a 1-cm breast mass considered suggestive of malignancy from mammographic findings. The aspirate is highly cellular, containing only (A) apocrine metaplastic fragments and (B) benign ductal epithelium (Papanicolaou, x400). C, Core needle biopsy revealed invasive carcinoma with ductal and lobular components infiltrating around foci of fibrocystic change (hematoxylin-eosin, x!50).
Vol. 108 • No. 1 diagnoses of indeterminate or suggestive of malignancy or malignant should be considered for core or excisional biopsy to obtain a definitive diagnosis. Patients with lesions that have been diagnosed as probably benign on the basis of mammographic findings may be closely followed up only because the probability that their lesions are malignant is very low.
Fine-needle aspiration specimens with nonspecific benign findings, even if considered to be of adequate cellularity, cannot exclude carcinoma. While a definition of specimen adequacy based on cellularity may be useful in reducing the number of false-negative cases, cellularity per se cannot be relied on in the management of nonpalpable breast lesions. An adequate FNA specimen is one that accurately represents the histology of the lesion. To achieve this, a diagnostic approach in which radiologic and specific cytologic findings are routinely correlated should be used in every case, and additional material should be procured for cases that have discordant findings between these two modalities. Aspirates with nonspecific benign cytologic findings taken from lesions regarded as probably benign on mammograms still may constitute false-negative cases, but the probability of this is low.
